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Summary  
In this study of 100 patients with established hand osteoarthritis (OA) and 100 matched controls, clinical thumb base 
OA was more common in subjects with features of articular hypermobility. Hypermobile patients also had more severe 
thumb base involvement and more disability, but less interphalangeal joint OA. This trend was evident even in patients 
with moderate laxity (Beighton score >i 2), and there was a significant correlation between disability and the number 
of hypermobility criteria. The majority of patients who had their initial symptoms from the first carpometacarpal joint, 
and those who had severe OA in that joint, had hypermobility features. 
This study indicates arelationship between hypermobility and the development of thumb base OA, and suggests that 
'hypermobility-associated OA' may be a hitherto unrecognized subset of hand OA. 
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I n t roduct ion  
OSTEOARTI-IRITIS (OA) is a heterogeneous con- 
dition, representing a pathophysiological process 
rather than a single disease. A further definition of 
disease subsets might lead to a better understand- 
ing of the etiology of this condition. 
Joint hypermobil ity has been implicated as a 
causal factor in the development of OA, particu- 
larly in the knee and spinal joints [1-3], but the 
impact of this association is not clear. It has been 
postulated that joint hypermobility, by permitting 
excessive ranges of movement, puts mechanical 
stresses on parts of carti lage ill-adapted for load, 
thus promoting the development of OA. Other 
possible mechanisms include joint instability with 
subluxation and, finally, hypermobil ity might 
reflect an underlying connective tissue disorder 
which also causes OA. 
Hand OA is a common hereditary condition 
occurring primari ly in women. Although it is not 
considered a serious disorder, it is accompanied 
by considerable morbidity. Symptoms often start 
in the fifth decade, suggesting that it may be 
hormonally mediated [5], but little is known 
about its relation to joint hypermobility. In 
this report,  the prevalence of hypermobil ity fea- 
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tures in patients with established hand OA is 
investigated. 
Pat ients  and methods  
In a survey of clinical and genetic subsets of 
hand OA, 108 consecutive patients who had re- 
ceived ergotherapist reatment following the 
diagnosis of hand OA were examined. Eight 
patients were excluded because of other diseases 
[inflammatory arthrit is (four); Spondyloepiphyseal 
dysplasia, primary hyperparathyroidism, primary 
fibromyalgia and Dupuytren's contracture (one 
each)], leaving 100 patients. All these patients 
fulfilled the ACR criteria for hand OA [6]. The 
group comprised 94 females and 6 males, median 
age 66, range 41-78. All patients were examined by 
both authors. Hypermobil ity features and affected 
joint distribution were registered along with 
family history. Severity in separate joints was 
assessed on clinical grounds on the basis of deform- 
ity, dislocation and contracture. The Beighton 
criteria for assessment of hypermobil ity are based 
on the following tests: (1) Passive dorsiflexion of 
the 5th finger >~90 °. (2) Passive apposition of 
thumb to forearm. (3) Hyperextension of elbows 
>~10 ° . (4) Hyperextension of knees ~>10 ° . (5) 
Resting palms on floor on forward flexion with 
straight knees. The first four are bilateral, giving 
a numerical score from 0 9 [7]. In addition to 
clinical examination, unequivocal anamnestic 
criteria were accepted. Disability was recorded 
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with an Icelandic vers ion of the Stanford heal th  
assessment quest ionnaire (HAQ) [8]. 
Grip strength was measured by a computer ized 
grip meier, the Grippit  inst rument  (AB Detektor ,  
Gothenburg),  recording peak grip strength and 
average sustained grip strength for 10 s [9]. Grip 
strength was expressed as relat ive predicted values 
in order to account  for var iat ions in age and sex. 
Reduced grip strength was defined as predicted 
values -2  S.D. 
CONTROL GROUP 
One hundred subjects, matched for age and 
gender, comprising hospital  staff (N = 64) and 
hospital pat ients admitted for nonrheumat ic  
reasons (N = 36) were examined with regard to 
hypermobi l i ty  and hand OA in the same way. 
STATISTICS 
The chi-squared test was used for 
analyzing qual i tat ive differences, the Mann-Whit-  
ney U-test for ordinal  scale comparison between 
groups and the Spearman rank test (rs) for corre- 
lation. 
Resu l ts  
Hypermobi l i ty  features (Beighton score >~2) 
were observed in 39 pat ients (38 female/1 male). 
N ineteen of those fulfil led t>4 Beighton criteria. 
Corresponding figures in the control  group were 32 
and 9 subjects respectively.  A l though fewer 
controls  fulfil led >/4 Beighton cr i ter ia the differ- 
ence was not stat ist ical ly signif icant (P  = 0.07). 
This proport ion was similar even when controls 
fulfi l l ing the ACR cr i ter ia were excluded. Pat ients  
with hypermobi l i ty  features had more common and 
more severe thumb base OA, and less interpha- 
langeal jo int  involvement (Table I). 
When pat ients were grouped according to the 
type of jo int  involvement,  he increased prevalence 
of jo int  hypermobi l i ty  in pat ients with thumb base 
OA was evident (Fig. 1). Seven of 16 (44%) pat ients 
with isolated carpal -metacarpal  (CMC) 1 involve- 
ment (1-2 asymmetr ic interphalangeal  (IP) jo ints 
were 'al lowed') fulfil led >/4 Beighton cr i ter ia for 
hypermobi l i ty  compared with 12 (14%) of the 
remainder  (P < 0.01). This t rend was even more 
pronounced in pat ients with severe thumb, base OA. 
Of the 34 patients thus classified, 21 (62%) had 
hypermobi l i ty  features compared with 13 (20%) of 
the remainder  (P < 0.001). Of the 82 pat ients with 
CMC 1 involvement,  37 (45%) considered the domi- 
Table I. 
Clinical and functional indices in relation to hypermobility features in 100 patients with 
established hand OA (percentages in parentheses) 
Beighton Score 
0-1 2-3 /> 4 Significance* 
Number 61 20 19 
Age (median) 66 68 62 
First degree relative with 
hand OA 28 (46) 9 (45) 11 (58) 
DIP joint involvement 53 (87) 12 (60) 10 (53) 
PIP joint involvement 50 (82) 13 (65) 10 (53) 
CMC 1 involvement 39 (64) 16 (80) 18 (97) 
Severe CMC 1 involvement 13 (21) 10 (50) 11 (58) 
CMC 1 as initial symptomatic 
hand joint 16 (26) 10 (50) 14 (74) 
'Isolated' CMC 1 involvement 4 (7) 5 (25) 7 (37) 
Total number of finger joints 
involved (median) 12 8 8 
Grip strength reduction (defined 
as predicted strength - 2 SD) 16 (26) 9 (45) 7 (37) 
Dominant hand grip strength, percentage 
of predicted (median) 70 63 59 
Non-dominant hand grip strength, 
percentage of predicted (median) 71 73 63 
HAQ score (median) 0.25 0.56 0.5 
NS 
NS 
P < 0.001t 
P < 0.01t 
P < 0.05t 
P < 0.001t 
P < 0.001t 
P < 0.01t 




P < 0.055 
*All statistical comparisons in the table are between lax (columns 2and 3, N = 39) and non-lax patients 
(N = 61). 
tChi-squared test. 
~:Mann-Whitney U-test. 
DIP = distal interphalangeal; PIP = proximal interphalangeal; CMC = carpal-metacarpal. 
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FIG. 1. Prevalence of hypermobility features in patients 
with interphalangeal and thumb base OA. []: Patients 
who fulfill ~>2 Beighton criteria; m: patients with ~>4 
Beighton criteria. IP= interphalangeal involvement; 
CMC 1 = thumb base involvement; IP + CMC 1 = both 
interphalangeal and thumb base involvement. 
nant hand more severely affected while 25 (30°//o) 
indicated the nondominant hand (not significant). 
This difference was more pronounced in the hyper- 
mobile patients, particularly in those with severe 
CMC 1 involvement where the respective numbers 
were 13 (62%) and 4 (19%) (P < 0.05). Age at onset 
of hand symptoms, disease duration, the reported 
prevalence of knee OA and of first degree relatives 
with hand OA w~is similar in all groups. The same 
applied even when patients were grouped accord- 
ing to CMC 1 and IP involvement. 
FUNCTIONAL INDICES 
Disability as measured by the HAQ question- 
naire was also greater in the lax patients. Three 
HAQ questions registered more  disability in 
patients with hypermobility features, all of them 
related to hand function. These questions were 'are 
you able to open car doors' (P <0.05, Mann- 
Whitney U-test) and 'are you able to open jars 
which have been previously opened' (P < 0.05), 
both in the 'grip' section, and the third question, 
'are you able to dress yourself, including tying 
shoelaces and doing buttons' (P < 0.05). As shown 
in Table I there were only slight differences be- 
tween patients with 2-3 hypermobility features vs 
those with 4 or more. However, both the HAQ total 
score (re = 0.3, P < 0.01) and the HAQ grip function 
score (r~ = 0.38, P < 0.001) correlated significantly 
with the number of hypermobility criteria. Grip 
strength and grip sustenance correlated with the 
HAQ score (rs = 0.38-0.43, P < 0.001) but did not 
show a difference between lax and non lax 
patients, nor did grip strength correlate with the 
number of hypermobility criteria. Average grip 
sustenance for 10 s was similar ina l l  groups (mean 
82% of maximum grip strength). 
HAND OA IN THE CONTROL GROUP 
Nine subjects fulfilled the ACR criteria for hand 
OA, with an additional 31 subjects fulfilling all but 
the symptoms criterion. Seventeen had clinical 
CMC I involvement, 11 of whom had hypermobility 
features (Beighton score ~> 2) compared with 21 of 
the remainder (P < 0.01). 
Discuss ion  
I n  this study of 100 patients with established 
hand OA, and 100 age- and gender-matched 
controls, thumb base involvement was more com- 
mon in subjects with hypermobility features. 
Hypermobile patients also had more severe thumb 
base involvement and more disability along with 
less IP joint involvement, suggesting that they may 
represent a definite subset of hand OA. Thus, this 
study indicates that hypermobility affects the de- 
velopment of thumb base OA, particularly with 
regard to severity. The possibility that hypermobil- 
ity may be the direct cause of CMC 10A in some 
cases must also be considered. 
Although the present findings eem to indicate a 
causal relationship between hypermobility and 
thumb base OA, the pathogenetic mechanism is 
uncertain. There is only indirect evidence that it is 
linked to hypermobility in the CMC 1 joint itself. 
Very few patients fulfilled the 'thumb apposition 
criterion' [7] in this study. This may of course be 
due to the development of OA in that joint in the 
hyp~rmobile group, but the possibility of a common 
underlying connective tissue disorder cannot be 
ruled out [4]. However, hypermobility-associated 
OA seems to be more common in the dominant 
hand, and in fairly unstable joints with a relatively 
high mechanical load such as the thumb base and 
knee [2, 3]. This supports the theory that joint 
hypermobility or instability are directly involved 
in the development of OA. Longitudinal prospec- 
tive studies are necessary to clarify the exact 
relationship between hypermobility of the CMC 1 
joint and thumb base OA. 
4 J6nsson and Valt~rsd6ttir: Hypermobility and hand osteoarthritis 
"The increased isability was evident even when 
the Beighton score was 2 or 3, a finding consistent 
with that of Diaz et al. [10], who found an increased 
risk of musculoligamentous lesions even in 
moderately lax individuals. Nevertheless, dis- 
ability correlated directly with the number of 
hypermobility criteria, suggesting that the degree 
of laxity is of importance. Although there was a 
tendency towards less grip strength in the hyper- 
mobile patients, grip strength did not seem to 
explain the increased isability in those patients. 
A possible xplanation is the generalized joint pain 
which is more common in hypermobile patients 
[11]. Psychological factors may also be of 
relevance. In a recent case-control study, Bulbena 
et al. [12] found an increased prevalence of panic 
anxiety disorders in patients with hypermobility 
(relative risk 10.7:7), which may be relevant o an 
increased sense of disability. However, if some of 
our findings were due to a fibromyalgia-like 
component, one would expect a more marked re- 
duction in grip strength and grip sustenance [9]. 
Previous studies have indicated considerable 
ethnic differences in joint hypermobility [11], and 
the present findings may need to be confirmed in 
other populations. We did not find any increased 
prevalence of hypermobility in the patient group 
compared with controls, but there seemed to be a 
tendency towards higher Beighton scores in the 
patients. The control group in this study can 
hardly be termed epidemiological, but it gives an 
indication that the prevalence of clinical hand OA 
in Iceland may be comparable with that found by 
Spector et al. in Britain [13]. Similarly, the preva- 
lence of hypermobility in the controls was not 
unlike that found by Larsson et al. in Sweden, 
however the methods are not quite comparable 
[14]. 
It has been suggested by McCarthy et al. that the 
etiology of thumb base and IP joint OA is different 
[15]. They found that the radiologic progression of 
thumb base OA parallels that of the knee joint and 
is discordant with IP joint progression. It is inter- 
esting to speculate whether this may be a reflection 
of hypermobility-associated OA, the knee joint 
being the principal peripheral joint where hyper- 
mobility has been implicated as a cause [2, 3]. On 
the other hand, the similar prevalence of self-re- 
ported knee OA in lax and non lax patients in the 
present study does not lend support o this theory. 
OA is a heterogeneous condition, and it is likely 
that increased knowledge of causal mechanisms 
will lead to a subdivision of this condition. The 
necessity of subset distinction may become even 
more important with the advent of long-acting OA 
drugs. In a small open series, patients wit h hyper- 
mobile knees and knee OA reported less 
symptomatic effect of repeated injections of 
hyaluronan (Artzal R~) than patients without 
hypermobility (H. J6nsson, unpublished obser- 
vation). 
There are many similarities between 'classic' 
Heberden's OA and thumb base OA. These 
conditions often occur together, appear at a 
similar age, show a hereditary disposition, and 
occur primarily in women. However, the findings 
of the present study indicate that although these 
conditions may share common mediators, such as 
hormones [5], the pathophysiological mechanisms 
could be different, merging in the condition which 
we now classify as hand OA. The hereditary dispo- 
sitiofi for both joint hypermobility and IP OA may 
explain the similarity in the reported heredity in 
this study. 
The findings in this study raise some important 
questions. The possibility of therapeutic interven- 
tion must certainly be considered in hypermobile 
subjects. More importantly though, hypermobility- 
associated thumb base OA seems to be a common 
and important form of hand OA. Current views on 
the pathogenetic mechanisms of OA, including 
hereditary mechanisms, may have to be ~econsid- 
ered. Genetic studies of this patient group are 
under way. 
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